Protein synthesis and degradation in non-cultured and in-vitro cultured rabbit blastocysts.
In 'pulse-chase' experiments synthesis and half-lives of leucine-labelled proteins were determined in rabbit blastocysts. Embryos were either non-cultured controls or were cultured for 24 h or 48 h in Ham's F-10 medium supplemented with homologous serum or uterine flushings. In control blastocysts protein synthesis increased by a factor of 10 between Day 4 and Day 5. Half-lives of newly synthesized proteins were 32 h in Day-4 and 99 h in Day-5 control blastocysts. In-vitro culture of Day-4 blastocysts led to dramatically shortened half-lives, amounting to 6-10 h. Blastocysts developing in uterine flushing-supplemented media differed significantly from those cultured in serum-supplemented media. Protein synthesis was enhanced and protein degradation was normal for culture times up to 24 h. These results demonstrate (1) that half-lives of proteins in rabbit blastocysts increase with advancing embryonic age, and (2) that a characteristic feature of the altered metabolism of cultured blastocysts is a dramatically accelerated protein degradation, which (3) can be prevented for some time by supplementation of the culture medium with uterine secretions.